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This volume is jointly dedicated to the memories of Paul Albertson and Christopher P. Cameron, both authors of papers in this volume who died during the course of its preparation. Paul died in an automobile accident near Jackson, Mississippi, in July 1999; Chris, of heart failure in February 2000 during field work in Nevada. To the editors and many of the authors contributing to this volume, both Paul and Chris were valued colleagues and friends. The untimely deaths of these two exemplary individuals are a great loss to their families, many friends, and the scientific profession they served.
Paul was a research geologist in the Engineering Geology Group of the Geotechnical Laboratory at the U.S. Army Corps of Engineers Waterways Experiment Station (WES) in Vicksburg, Mississippi; an adjunct professor at the University of Missouri, Rolla; and a contributor to two of the papers in this volume (Chapters 10 and 12). After obtaining a B.S. degree in geology from East Carolina University, Paul joined the Corps of Engineers, Nashville District, where he worked as a field geologist. In the mid-1980s, Paul transferred to the Vicksburg District and there began building a reputation in fluvial geomorphology through important studies undertaken on the Mississippi and Red Rivers.
Paul joined the Engineering Geology Branch of the Geotechnical Laboratory at WES in 1990 and, shortly thereafter, began collaborating with archaeologists and other scientists investigating and preserving fluvial archaeological sites. While at WES, Paul earned his M.S. in geology at Texas A&M University and then a Ph.D. in geological engineering at the University of Missouri, Rolla. Concurrent with his educational studies, Paul was a practicing engineering geologist for more than 20 years and was licensed in the states of Chris was a faculty member of the Department of Geology at the University of Southern Mississippi (USM) at Hattiesburg, Mississippi. After receiving a B.S. degree in geology from the University of New Orleans in 1966 and a Ph.D. in geology from the University of Alaska in 1970, Chris worked for 14 years with the Exxon Corporation as a mining exploration geologist. It was during this time that Chris developed an expertise in subsurface geology.
Paul Albertson
After becoming a faculty member at USM in 1983, Chris was contracted by the Corps of Engineers Waterways Experiment Station to provide on-site support to the U.S. Army in the geophysical detection of clandestine tunnels under the Korean Demilitarized Zone. Chris was a member of the Panel of Experts in Tunnel Detection Technology, which served for six years from 1987 to 1993. Chris's paper in this volume (Chapter 6) discusses aspects of Korean geology that derive from this experience. In 1993, the Army awarded him the Outstanding Civilian Service award, and a year later, he received the Faculty Award for Applied Research from the University of Southern Mississippi.
Chris was a dedicated researcher and teacher, whose enthusiasm and love of geology inspired both students and colleagues at USM. Chris's interests in the fields of economic geology, geophysics, and remote sensing took him to more than a half-dozen countries over his academic and professional career. While at USM. Chris developed programs in geophysics and remote sensing that enhanced both educational and employment opportunities for students in the Department of Geology. He was an outstanding field geologist who taught the field methods course and who took every possible opportunity to work with students in the field. During his career, Chris authored or coauthored more than 40 published monographs, technical reports, journal articles, and abstracts, covering a wide range of geological and geophysical topics. A member of Sigma Xi since 1984, his professional affiliations also included the American Geophysical Union and the American Association of Petroleum Geologists.
Foreword
The indefatigable lessons of history are replete with examples reflecting the criticality of the physical environment in the practice of the military arts. Consider Niccolo Machiavelli (1469-1527; cited in Collins, 1998, p. 27) , who postulated, "In peace, soldiers must learn the nature of the land, how steep the mountains are, how the valleys debouch, where the plains lie, and understand the nature of rivers and swamps-then by means of the knowledge and experience gained in one locality, one can easily understand any other." In this volume, the impact of terrain and geology on military operations, particularly from an environmental viewpoint, is considered from several different perspectives.
Machiavelli's message has proved truly prophetic with the subsequent history of war: "In peace, soldiers must learn the nature of the land." Military forces can use geologic knowledge of the land surface to military advantage and must be able train on diverse and realistic terrain to adequately prepare for their military mission. Today, and even more so in the future, training and testing lands will be critical and finite resources. At a time when military doctrine is changing to increase the range and mobility of military operations and, thus, the need for larger land areas on which to train, base closures and the continuing growth of civilian suburban development in the vicinity of previously remote military installations (e.g., Camp Pendleton in southern California or the Fort Bragg area in central North Carolina) are reducing available training and testing space. Carrying-capacity estimates (Shaw and Kowalski, 1996) indicate that the U.S. Army is short of enough usable land to meet its training mission in an ecologically sustainable manner. The army both must understand the effects of its land use practices in the past and must use this knowledge to leverage all available tools to sustain and enhance the training effectiveness of existing lands. It is critical that sustainable development and effective training area management be practiced if the army is going to have the lands needed to train forces in the future. Unfortunate examples have clearly demonstrated that failure to sustain these lands can cost the military their use.
In a bigger picture, military training lands are a part of the public land trust, valuable natural resources that must be protected. At the same time, that land space is shrinking, and impacts grow as the intense pressure applied by modern military equipment increasingly wears on training lands. A 60-ton, fire-breathing armored vehicle moving cross-country at 30 miles per hour while concurrently firing multiple weapon systems is as environmentally challenging as it can get. In military terms, environmental geologists have a target-rich environment in which to practice their trade.
As concern for the environment has grown within the American public over the past three decades, so has the level of environmental legislation and regulation. Under the terms of the Federal Facilities Compliance Act of 1993, every federal department and agency is governed by current federal environmental regulations to the same extent as private sector entities, organizations, and businesses. As a result, every federal organization must comply with all environmental legislation, and each agency and its employees are legally responsible for their actions vis-à-vis the environment to the same extent as organizations and individuals in the private sector. For example, the U.S. Army is required to meet the conditions of the Clean Air Act, the Clean Water Act, the Toxic Substances Control Act, the Noise Control Act, the Resource Conservation and Recovery Act, the Endangered Species Act, and the Historic and Archaeological Preservation Act-just to name a few major pieces of legislation that currently affect the army. ix X In addition to land use sustainability, base closures and heightened levels of environmental awareness by the general public have introduced new challenges for cleaning and restoring lands that have served as military installations for decades. Our legacy of environmental protection at military installations is not the most exemplary part of our military history. Until recently, it was generally considered by both the public and private sectors that nature would take care of itself. Also, there was the general assumption that natural resources were free and, therefore, it did not matter how military operations and facilities affected the environment. Certainly, these viewpoints prevailed within the Department of Defense and Department of Energy during the preparations for two world wars and throughout most of the subsequent half-century of the Cold War. The legacy of the hazardous substances developed, tested, and manufactured during this time-together with the toxic waste by-products arising from such activities, the impact of training activities on the natural landscape and its biodiversity, and the improper disposal of liquid and solid waste materials from normal day-to-day operations and activities-has had a significant adverse impact on the environment. Industrial operations, such as explosives manufacturing and vehicle maintenance as just two examples, have generated massive quantities of toxic wastes that, in some cases, have been disposed of through dangerous practices, mostly with ineffective land disposal practices. In addition, air, water, and soil pollution, training area abuses of the landscape, and mismanagement of toxic wastes at U.S. Army installations represent very real costs to the service. Currently, there are more than 10 000 sites on some 1200 present and past army installations in the territorial United States that are contaminated and in need of cleanup, the cost of which is estimated to be in excess of $25-30 billion. These costs include fines paid to state regulatory agencies, time and resources used to clean up spills of hazardous substances, lost training areas, delays in manufacturing operations, and negative impacts on overall military readiness. Therefore, the U.S. Army must care about the environment, and its senior leadership has taken a very proactive position in this context. Much money has already been spent, but there is not enough money to complete the cleanups without innovation. Today, the expense and technical complexity of cleaning up these contaminated sites challenge scientists to find cost-effective solutions that achieve protection of the public health and can be used to rehabilitate closed facilities for postmilitary, private sector use. As pointed out in the paper in this volume concerning Aberdeen Proving Ground (Dunbar et al.) , arguably one of the U.S. Army's most significant cleanup challenges, accurate characterization of the subsurface is just one example of an absolutely critical tool to implementing effective solutions in contaminated site cleanups. In this context, the army has made its intent clear: "The army will be a national leader in environmental and natural resource stewardship for present and future generations as an integral part of our mission." (U.S. Army, 1992) .
